The authors tested the primary hypothesis that perioperative IV lidocaine administration during spine surgery (and in the postanesthesia care unit for no more than 8 h) decreases pain and/or opioid requirements in the initial 48 postoperative hours. Secondary outcomes included major complications, postoperative nausea and vomiting, duration of hospitalization, and quality of life. Methods: One hundred sixteen adults having complex spine surgery were randomly assigned to perioperative IV lidocaine (2 mg·kg −1 ·h −1 ) or placebo during surgery and in the post anesthesia care unit. Pain was evaluated with a verbal response scale. Quality of life at 1 and 3 months was assessed using the Acute Short-form (SF) 12 health survey. The authors initially evaluated multivariable bidirectional noninferiority on both outcomes; superiority on either outcome was then evaluated only if noninferiority was established. Results: Lidocaine was significantly superior to placebo on mean verbal response scale pain scores (P < 0.001; adjusted
mg, respectively). Postoperative nausea and vomiting and the duration of hospitalization did not differ significantly. Patients given lidocaine had slightly fewer 30-day complications than patients given placebo (odds ratio [95% CI] of 0.91 [0.84-1.00]; P = 0.049). Patients given lidocaine had significantly greater SF-12 physical composite scores than placebo at 1 (38 [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] vs. 33 [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] ; P = 0.002) and 3 (39 [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] vs. 34 [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] ; P = 0.04) months, postoperatively. Conclusion: IV lidocaine significantly improves postoperative pain after complex spine surgery.
M ORE than half-million spine surgeries are performed each year in the United States. Extensive spine surgery is painful, and postoperative pain is often difficult to control. Opioids-the most common analgesic approachin turn, often provoke postoperative nausea and vomiting. Patients with extensive lumbar spine surgery are prone to life-threatening complications, with incidences varying from 2.3% among patients having decompression alone to 5.6% among those having complex fusions. 1 However, the overall complication incidence, including minor and major complications, is up to 16 .4% (17.8% in thoracolumbar vs. 8 .9% in cervical procedures). 2 Therefore, functional recovery is often prolonged. 2 A likely common mechanism for many adverse outcomes is the systemic inflammatory response to surgical tissue injury.
Systemic lidocaine is antiinflammatory, 3 analgesic, 4 and antihyperalgesic. 5, 6 The antiinflammatory effects of IV PAIN MEDICINE lidocaine are mediated by inhibition of N-methyl-d-aspartate receptors 7, 8 and leukocyte priming. 9 Lidocaine stimulates secretion of the antiinflammatory cytokine interleukin-1 receptor antagonist. 10 Therefore, as might be expected, systemic lidocaine has been shown to reduce pain, postoperative nausea and vomiting, and major complications after abdominal surgery. 11 Extensive spine surgery, like abdominal surgery, involves substantial tissue injury and provokes a large inflammatory reaction. And like abdominal surgery, systemic lidocaine may be analgesic and improve recovery. We therefore, tested the hypothesis that perioperative IV lidocaine administration decreases pain scores and/or opioid requirements during the initial 48 h after extensive spine surgery. Secondary outcomes included a composite of major 30-day postoperative complications (cardiovascular, gastrointestinal, pulmonary, neurologic, and infectious); the 24-h incidence of postoperative nausea and vomiting; the duration of hospitalization; and postoperative quality of life at 1 and 3 months.
Materials and Methods
With approval of the Cleveland Clinic Institutional Review Board (Cleveland, Ohio) and written informed consent, we enrolled 116 American Society of Anesthesiologists Physical Status I-III patients, between the ages of 18 and 75 yr, who were scheduled for elective multilevel spine surgery with or without instrumentation, with general anesthesia. Patients were enrolled from September 2009 to October 2011 (Clin-icalTrials.gov #NCT00840996).
We excluded those with contraindication to lidocaine, such as those with substantial hepatic impairment (alanine aminotransferase or aspartate transaminase more than twice normal), renal impairment (serum creatinine >2 mg/dl), seizure disorder requiring medication within 2 yr, and/or planned epidural anesthesia or analgesia.
Protocol
Patients were assigned to one of two groups using a reproducible set of computer-generated random numbers that were maintained in sequentially numbered opaque envelopes until just before induction of anesthesia: (1) IV lidocaine (2 mg·kg −1 ·h −1 ) with maximum of 200 mg/h starting at induction of anesthesia and continuing until discharge from the postanesthesia care unit (PACU) or a maximum of 8 h; or (2) an equal volume of saline placebo. Investigators, clinicians, and patients were all fully blinded to treatment allocation.
General anesthesia was induced with propofol or etomidate and maintained with sevoflurane. Tachycardia was treated with esmolol to keep the heart rate less than 85 beats/min after other causes of tachycardia, like hypovolemia, pain, light depth of anesthesia, had been excluded; atropine or glycopyrrolate was used to keep the heart rate greater than 40 beats/ min; and to keep the mean arterial blood pressure within 20% of the baseline. Anesthetic, fluid, and transfusion management was at the discretion of the attending anesthesiologist.
Postoperatively, pain was treated with patient-controlled analgesia with morphine sulfate at a concentration of 1 mg/ ml, with a demand dose of 1 mg and a lockout interval of 10 min. Comparable doses of fentanyl or hydromorphone were used on patients unable to tolerate morphine. Bolus doses of opioid were provided if additional analgesia was required. Patients were transitioned to oral opioids on the first postoperative day (POd) according to the pain management protocol at our institution.
Measurements demographic and morphometric measurements, including age, height, and weight, were recorded at baseline. Preoperative laboratory values and historical factors were also recorded, including smoking history, number of alcoholic beverages consumed per week, preoperative hemoglobin, certain coexisting systemic diseases, and medication use (table 1). Routine anesthetic variables were obtained electronically from our anesthesia information management system. Pain was evaluated with verbal response scores (0 = no pain and 10 = worst pain) at 30-min intervals while in the postanesthesia care unit, and every 4-6 h, thereafter. Opioid consumption during the initial 48 postoperative hours was converted to morphine sulfate equivalents. 12 Postoperative nausea and vomiting were monitored for the first 24 h after anesthesia. Patients were queried about postoperative nausea and vomiting on discharge from the postanesthesia care unit, and on the first postoperative morning and afternoon. Any nausea or vomiting between queries was considered a positive response for that interval.
The decision to discharge a patient from the hospital was made by the attending surgeon, who was unaware of the patients' group assignment. Thus, discharge timing was based on routine surgical considerations, control of infections (if any), adequate healing, and pain control.
We evaluated a collapsed composite of major 30-day pulmonary, cardiovascular, renal, neurologic, gastrointestinal, and infectious complications. We mainly included those complications most likely to be affected by lidocaine adminis tration. Quality of life, 1 and 3 months after surgery, was evaluated with the well-validated Acute Shortform (SF-12) health survey, an abbreviated version of the SF-36, which consists of 12 items. It measures two domains, including mental and physical component summaries (mental component summary and physical composite score, respectively). 13, 14 The survey was administered by phone; use of the SF-12 by phone has been shown to be valid. 14 
Statistical Analysis
Analysis of our primary outcome was implemented on an intention-to-treat basis. Postoperative analgesia was characterized using both verbal response scale pain scores and opioid consumption (total IV morphine equivalent doses) Farag et al.
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from admission to the PACU through POd 2 (or discharge, if earlier). The first POd was defined as starting at 05:00 Am on the day after surgery. Total IV morphine equivalent doses were calculated from the opioid consumption doses.|||| We considered one of the groups to be better than the other on postoperative pain control if: (1) it was superior (i.e., a significantly lower mean) on both pain scores and opioid consumption; (2) it was superior on pain scores and noninferior on opioid consumption (i.e., a mean mg IV morphine equivalent not more than 30% greater than that of the other group); or (3) it was superior on opioid consumption and noninferior on pain scores (i.e., a mean postoperative mean verbal response score not more than 1 point higher than the other group). 15 Superiority on either outcome, in the presence of noninferiority on both outcomes, was therefore, sufficient to conclude better pain relief overall. Thus, our primary hypothesis was assessed in a joint hypothesis testing framework as described by mascha and Turan. 15 Our analysis, correspondingly, was a two-step procedure. First, we evaluated noninferiority on both outcomes in both All statistics reported as "mean ± SD," "median [first quartile, third quartile]", or "N (%)", as appropriate. * These factors were used for adjustment in our main analysis. † Chronic opioid use defined as daily opioid use lasting >6 months preoperatively. ‡ Results for daily chronic opioid dosage and duration of chronic opioid use are restricted to the subset of patients who are chronic opioid users (N = 19 in the placebo group and N = 9 in the lidocaine group). ASA = American Society of Anesthesiologists; BUN = blood urea nitrogen; IV = intravenous.
|||| Opioid Equianalgesic Conversion Chart Aspirus Wausau Hospital December 2004. Available at: http://www.aspirusmedicalstaff.org/ media/pdf/PHARM-033.pdf. Accessed December 28, 2012.
PAIN MEDICINE
directions (lidocaine vs. control, control vs. lidocaine). For a particular treatment direction, we only evaluated superiority on either outcome if noninferiority was established for both outcomes. Using this approach we maintained overall type I error rate at 0.05 for the primary hypothesis. Noninferiority hypotheses were evaluated against a one-sided significance criterion of 0.025 (adjusting for testing in both directions, 0.05/2 = 0.025) and superiority hypotheses were evaluated against a one-sided significance criterion of 0.0125 (adjusting for testing in both directions and for assessing two outcomes, 0.05/4 = 0.0125). Overall type I error was maintained at 0.05, even though, both noninferiority and superiority were tested at the overall 0.05 level (with adjustments for multiple comparisons, as explained above in the previous sentence). This is due to the fact that our joint testing procedure only rejected the null hypothesis of no overall impact on postoperative analgesia, if we found noninferiority on both outcomes and superiority on at least one outcome; any other result of the tests would fail to reject the null hypothesis. This is known in the statistical literature as an intersection-union test. 16 We evaluated the percent difference in mean IV morphine equivalent dose using a log-linear regression model, adjusting for any baseline variables which were by some chance inadequately balanced between the groups (balance assessed using standard univariable summary statistics, as appropriate). We added 0.1 mg IV morphine equivalents to all patients' outcome, before taking the logarithm to accommodate the two patients who received zero opioids. To evaluate the overall difference in mean pain scores, we used a linear mixed-effects regression model. This model appropriately accounts for correlation exhibited by the repeated pain measurements on a given patient (we used a spatial power correlation structure, which assumes a greater degree of correlation among pain score measurements closer together in time). This model can also be used to adjust for imbalanced baseline variables.
To study the potential time-dependence of the lidocaine effect, we partitioned postoperative time into the following phases: 0-2 h (after PACU admission), 2-4 h, 4-6 h, 6-8 h, overnight (i.e., 8 h after PACU admission, until 05:00 on POd 1), POd 1 (05:00 POd 1 until 05:00 POd 2), and POd 2 (05:00 POd 2 until 05:00 POd 3). Linear mixedeffects regression models were developed for each outcome (pain and opioids), incorporating an interaction term between the randomized group and the postoperative phase. Wald tests were used to test the significance of the interaction terms (i.e., time-dependent treatment effects). Opioid doses were totaled for each phase in this analysis.
Secondary outcomes were analyzed as follows. Binary 30-day complications were summarized as counts and percentages, and the odds of experiencing a composite outcome, comprising any of the 30-day complications was compared between infusion groups using logistic regression (adjusting for the same factors as in the primary analysis). Incidence of postoperative nausea and vomiting (during recovery and on POds 1 and 2) were also reported; logistic regression was similarly used to compare these outcomes.
The physical and mental composite scores of the SF-12 health survey (denoted as SF12-physical composite score and SF12-mental component summary) at 1 and 3 months postoperatively, along with question number 5 of the SF-12 which was a Likert scale evaluation of pain's interference with the ability to work, were analyzed using linear regression models. Hospital length-of-stay was also analyzed using linear regression. The type I error rate was set at 5% for each of the secondary hypothesis tests.
Sample size was driven by the analysis of superiority on opioids because this analysis required more patients than the noninferiority analysis and either analysis on pain scores. A minimum clinically meaningful reduction in morphine requirements of 30% was assumed. A preliminary review of data from our Perioperative Health documentation System registry guided the sample size estimation by establishing references for opioid consumption in our patient population. We were uncertain whether the distribution of postoperative morphine equivalent dosing was sufficiently modeled under a parametric assumption (e.g., normally or log-normally distributed), mainly due to an anticipated disproportionately large group of patients receiving no opioids whatsoever. We thus used a Wilcoxon test for design purposes, estimating that a maximum of N = 116 patients (i.e., up to 58 patients randomized to either the lidocaine, or control groups) was sufficient for providing greater than 90% power. This sample size estimate was adjusted in order to incorporate two interim analyses. SAS statistical software version 9.3 (SAS Institute, Cary, NC) and R statistical software version 2.14.1 (The R Foundation for Statistical Computing, Vienna, Austria) were used for all statistical analyses.
Results
A CONSORT trial flow diagram is presented in figure 1 . 17 Patients randomized to lidocaine had slightly lower American Society of Anesthesiologists Physical Status scores, had spine surgeries on a slightly higher number of vertebral levels, and were slightly more likely to have had instrumentation with their procedure (table 1). Patients using preoperative chronic opioids for more than 6 months were included in the study (table 1) . We therefore, adjusted for these factors in our statistical analyses.
We found that patients randomized to lidocaine were significantly noninferior to (not worse than) the placebo on both pain and opioids (P < 0.001 and P = 0.011, respectively, with a significance criterion of 0.025) ( fig. 2) . The converse was not true, though: Noninferiority tests of the placebo group relative to the lidocaine group on each outcome were not significant (P = 0.12 and P = 0.54). Testing for superiority of lidocaine (with significance criterion of 0.0125) revealed significant results for pain (P < 0.001) but not for opioids (P = 0.12). For our primary hypothesis, we Farag et al.
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therefore conclude that lidocaine is superior to placebo for postoperative analgesia because superiority was found for at least one of the two outcomes. Adjusted mean (Bonferroniadjusted 95% CI) pain scores were 5.3 (5.0-5.5) points and 4.4 (4.2-4.7) points on the verbal response scale for the placebo and lidocaine groups, respectively; adjusted mean total IV morphine equivalent doses were 74 (49-111) mg for placebo and 55 (36-84) mg for lidocaine. mean pain scores and opioid consumption estimates as a function of postoperative time for each group are shown in figure 3 . We found no significant time-dependence of the treatment effect in our sample (group-time interaction Wald test P = 0.21 and P = 0.56 for pain and opioids, respectively).
There was no difference between the two groups neither in postoperative nausea and vomiting, nor in antiemetic medication. duration of hospitalization was also comparable between the groups. Patients given lidocaine had slightly fewer 30-day complications than patients given placebo (odds ratio [95% CI] of 0.91 [0.84-1.00]; P = 0.049). Lidocaine patients exhibited a significantly higher SF-12 physical composite score at 1 (P = 0.002) and 3 months (P = 0.04), postoperatively (table 2) .
Discussion
IV lidocaine is analgesic in patients having major abdominal surgery. 18 In contrast, lidocaine has not proven helpful in patients having total hip arthroplasty, 19 gynecological surgery, 20 cardiac surgery, 21 or tonsillectomy. 22 The distinction between major abdominal and other types of surgery was recently confirmed in a meta-analysis. The authors postulated that IV lidocaine may be especially helpful for visceral pain, and furthermore, lidocaine may decrease acute pain by reducing ileus and postoperative nausea and vomiting. 18 Lidocaine significantly improved pain scores from 5.5 to 4.4 on an 11-point Likert scale in our patients having major spine surgery. Lidocaine also reduced 48-h opioid requirements by approximately 25%, although the reduction was not statistically significant. However, the analgesia we observed was comparable to that reported for major abdominal surgery, and greater than that reported in previous studies in nonabdominal surgery studies.
Why our results should differ remains unclear. But an alternative to distinguishing on the basis of visceral vs. nonvisceral pain is to distinguish on the magnitude of surgical tissue injury. major abdominal surgery obviously involves 
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substantial tissue injury, as does major spine surgery, and lidocaine appears to provide analgesia for both types of surgery. However, the distinction is not entirely consistent in that lidocaine is reportedly ineffective for hip arthroplasty 19 and cardiac surgery, 21 both operations that also involve substantial tissue disruption. Also, our patient population included patients with moderate to complex spine surgery, and only half of our patients had spine surgery with instrumentation. Thus, we included patients with varying amounts of tissue injury, which makes interpretation of the results with regard to tissue injury more challenging.
Another distinction that might be made is on the basis of lidocaine dose and duration of treatment. In our study, the lidocaine infusion was started at induction of anesthesia and continued up to 8 h in the PACU. Thus, the average duration of lidocaine administration in our study was approximately 8 h. The half-life of IV lidocaine is approximately 1.5 h after bolus injection or infusions lasting up to 12 h. 23 However, prolonged analgesic effects of lidocaine as well as other benefits on postoperative outcomes have been shown repeatedly, even when the lidocaine administration was discontinued at the end of surgery. 11, 24 most likely, the perioperative administration is sufficient because modulatory action on the initiation of the inflammatory response primarily takes place during surgery. The prolonged analgesic effect of lidocaine, which extends well beyond the infusion time, could potentially also be explained by sustained concentrations of lidocaine in the cerebrospinal fluid. 25 In addition, lidocaine metabolites have analgesic effects by inhibiting the glycine transporter 1. 26 Inhibition of glycine transport 1 was shown in an animal model of chronic pain, to not only reduce pain but also to improve cognitive function. 27 Therefore, it is likely that Fig. 2 . Results of primary analysis. We first assessed noninferiority of the lidocaine group on each outcome, using a one-sided significance criterion of 0.025; such noninferiority is represented by differences in means-lidocaine minus placebo-that are either negative, or not meaningfully positive. Because significant noninferiority was found on both outcomes (P < 0.001 and P = 0.010 for verbal response scale (VRS) pain score and mg intravenous (IV) morphine equivalent dose, respectively, and graphically indicated by the 95% CIs being entirely within the displayed noninferiority region for each outcome), we proceeded to assess superiority on at least one of the outcomes, using a Bonferroni-adjusted one-sided significance criterion of 0.0125. Superiority on pain was found (P < 0.001; 95% CI entirely below a difference of 0 VRS units), whereas, superiority on total 48-h postoperative IV morphine equivalent dose was not found (P = 0.10; 95% CI overlaps 0%). Estimates and 95% CIs (confidence level adjusted based on the relevant significance criterion for each outcome) are given in the figure; these estimates were adjusted for American Society of Anesthesiologists Physical Status, number of levels operated, and use of instrumentation. Fig. 3 . Estimated mean verbal response scale (VRS), pain score (A), and mean milligram IV morphine equivalent doses (B) for each of the randomized groups as a function of postoperative time. Recovery time expressed as time from postanesthesia care unit admission. "Overnight" refers to the time between 8 h after postanesthesia care unit admission, and 05:00 AM on postoperative day (POD) 1, "POD 1" refers to the time between 05:00 AM on POD 1 and 05:00 AM on POD 2, and "POD 2" refers to the time between 05:00 AM on POD 2 and 05:00 AM on POD 3. Error bars extend to two standard errors of the mean (standard errors estimated via respective linear mixed models). No group-time interaction was found for either outcome (Wald test P value of 0.21 and 0.56, respectively). Estimates are adjusted for American Society of Anesthesiologists' Physical Status, number of levels operated, and use of instrumentation. Farag et al.
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local anesthetics exert their protective effects beyond their presence in the blood. Whether our lidocaine administration (for up to 8 h which is longer than in most studies previously published) further enhanced its effects, remains unclear. The fact that most previous studies, in which lidocaine was used intraoperatively only, showed comparable effects on pain and opioid consumption suggests, however, that prolonged administration might not be necessary. 
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There were no significant differences in postoperative nausea and vomiting or administration of antiemetic drugs, perhaps reflecting the small (nonsignificant) difference in opioid use. This result differs from many previous reports, in which lidocaine did reduce nausea and vomiting, although, most were in abdominal surgery and may have been mediated by a reduction in ileus. 24 Similarly, we did not observe any benefit of lidocaine administration on hospital length-of-stay; but again, reduction in hospital length-of-stay has mostly been reported in patients having major abdominal surgery. 28 The lidocaine patients had slightly but significantly fewer postoperative complications than those given placebo. Although this result is promising and suggests that lidocaine might improve overall patient outcome, our patients had a low complication rate, with a total of only seven observed among the 116 enrolled patients. more importantly, the incidence of complications was one of four secondary outcomes and was evaluated at an unadjusted alpha level of 0.05. A larger study, well powered for postoperative complications, might better determine whether IV lidocaine in fact reduces the risk of serious complications after major spine surgery.
Patients assigned to lidocaine exhibited significantly greater SF-12 physical composite scores at 1 and 3 months postoperatively. Few previous studies included long-term outcomes of perioperative IV lidocaine administration. Two studies evaluated the effect of lidocaine on neurocognitive functions in patients after cardiac surgery. However, the results of those studies were conflicting. mitchell et al. 29 showed better neurocognitive functions 6 months postsurgery in patients who were given lidocaine during cardiac surgery, whereas, mathew et al. 30 and also mitchell et al., 31 did not confirm these findings. A third study 19, 29 evaluated patients undergoing total hip arthroplasty, but was unable to observe significant differences in hip flexion 3 months postoperatively 19, 29 (interestingly, fatigue scores were comparable, suggesting that other components of recovery dominated patients' experience). Nonetheless, available data now suggest that a brief period of perioperative lidocaine administration may improve long-term outcomes.
Assessed alone, neither pain score nor opioid consumption adequately measures the effect of lidocaine on pain control; for example, pain can be reduced by aggressive opioid use, even if the treatment being evaluated is not analgesic. In our primary hypothesis, we thus jointly assessed both pain and opioid consumption, following methods described by mascha and Turan. 15 We thus avoided the problem of choosing either outcome as primary and relegating the other as secondary, or analyzing both as primary without clear a priori rules for interpretation. Specifically, we decided a priori to claim lidocaine more effective than placebo on pain control only if it was superior on at least one of the two outcomes (pain scores or opioid consumption), as long as it was not worse on either outcome. Another option would have been to require superiority on both outcomes, but we felt that would be too restrictive. For example, our conclusion that lidocaine is effective because it significantly reduces mean pain score and is "no worse" on mean opioid consumption (a priori defined as less than 30% higher) seems quite reasonable, particularly because the observed lidocaine effect on opioid consumption was in the direction of superiority.
Although our study is among the largest evaluating perioperative IV lidocaine, it was marginally powered for secondary outcomes, including nausea and vomiting, complications, and quality of life. To the extent that lidocaine improves longer-term outcomes, the drug's antiinflammatory effect is an obvious mechanism, but other mechanisms remain possible. Additional work is thus necessary to confirm longer-term benefits of perioperative IV lidocaine and establish their mechanisms. Especially the effect of perioperative lidocaine administration on chronic neuropathic pain seems worth studying.
One limitation of our study was that we included a variety of spine procedures ranging from moderate to complex including surgeries at all levels of the spine as well as surgeries with and without instrumentation. Unfortunately our sample size was not sufficiently large to evaluate interaction, i.e., whether or not lidocaine's effect differs with different magnitude or types of spine surgeries. Also, the patient population included in our study was probably only representative for our institution's patient population. For example, very few of the patients included in the study were on chronic opioids before surgery, as seems to be the case for many spine patients in other centers (table 1) . However, we included patients on chronic opioids in the analysis. Thus generalizability of our results is somewhat limited. Whether the effect of lidocaine differs in patients on chronic opioids remains unknown.
despite the randomized nature of the study, we had some imbalance in baseline characteristics. Patients randomized to lidocaine had slightly lower American Society of Anesthesiologists Physical Status scores, had spine surgeries on a slightly higher number of vertebral levels, and were slightly more likely to have had instrumentation with their procedure. With the restricted number of patients and wide inclusion criteria such imbalances can happen even in randomized trials. We, therefore, adjusted for these factors in our statistical analyses.
Another limitation of the study is that we did not measure baseline quality of life before surgery. Patients receiving lidocaine in the intraoperative period had significantly higher quality-of-life scores at 1 and 3 months after surgery. However, these results were not adjusted for baseline functional status. Considering the above mentioned imbalances, the lack of baseline functional status makes it difficult to have a definitive assessment of the long-term functional benefits of using lidocaine in patients undergoing spine surgery.
In summary, IV lidocaine improved postoperative pain scores in patients recovering from major spine surgery. Furthermore, patients given lidocaine had significantly higher SF-12 physical composite scores 1 and 3 months after surgery, although, this was not controlled for baseline functional status. Future large studies are needed to address the
